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a b s t r a c t
Guidewire fracture is a rare complication of percutaneous coronary intervention. Retained
guide wire fragments in the coronary tree can cause thrombosis, embolic phenomena,
dissection, perforation, and vessel occlusion. The management of this complication is still
debated and it involves conservative management of leaving wire alone, percutaneous
retrieval of fractured fragment, use of second stent to crush the wire, or open heart surgery.
Here, I am reporting three cases of broken guidewire and they have been managed in three
different ways.
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Coronary guidewire fracture is a rare complication of
percutaneous coronary intervention (PCI). Guidewire fracture
could be due to (a) entrapment into or behind stent struts, (b)
wire cutting by rotational atherectomy devices, (c) stuck wire
into distal tortuous vessel, and (d) structural failure of the wire.
Management options are (1) retrieval by snare or wire
intertwining, (2) deployment of stent across broken fragment,
and (3) leave the wire alone if it is in insigniﬁcant distal vessel
or branch. Here, I am reporting three cases of broken guidewire
and they have been managed in three different ways.
2. Case one
A 55-year-old male presented with acute coronary syndrome.
He had ST/T changes in II, III, AVF leads in electrocardiogram.
There was signiﬁcant troponin elevation (1.1 ng/ml) and
inferior wall hypokinesia in echocardiography. TIMI risk score
of coronary angiogram revealed signiﬁcant lesion in right
coronary artery (RCA). RCA had very tortuous anatomy withE-mail address: goutamdattadn@yahoo.in.
http://dx.doi.org/10.1016/j.ihj.2015.07.025
0019-4832/# 2015 Cardiological Society of India. Published by Elseviermultiple bends. It was difﬁcult to negotiate through these
bends. Cruiser (Biotronik) wire was taken to cross the lesion.
But the wire got stuck in one of the tortuous bends and distal
ﬂoppy part got separated from the shaft (Fig. 3). Over-rotation
of this stuck wire may be responsible for the wire fracture.
Another two wires (stabilizer supersoft and BMW) were taken
to intertwine it and ﬁnally the broken wire was brought back
into the guidecatheter (Fig. 4). There was dissection in proximal
RCA during wire retrieval and TIMI (thrombolysis in myocardial
infarction) I ﬂow. The patient started having chest pain but he
was hemodynamically stable. Lesion was crossed immediately
with Terumo run through ﬂoppy wire and dilated by Sprinter
legend balloon (2  10) to open the artery. Two drug eluting
stents were deployed across the lesion and dissected segment.
Ultimately, TIMI III ﬂow was restored and the patient had an
uneventful recovery.
3. Case two
A 68-year-old male had refractory hypertension. In spite of ﬁve
antihypertensive drugs in optimum doses, blood pressure
remained uncontrolled. Echocardiography, ultrasonogram of B.V. All rights reserved.
Fig. 2 – Stent implantation to restore TIMI III flow.
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limits. He had signiﬁcant lesion in ostio proximal right renal
artery. Renal guide catheter (RDC 7F) was taken to cannulate
the ostium. Lesion was crossed by BMW guidewire. Lesion
preparation was done by sequential dilatation by 3  10 and
4  10 semicompliant balloon. Finally, it was stented by
(8  16) mm bare metal stent. But during wire withdrawal, it
got entangled in one of the stent struts and ﬂoppy part was
separated from wire shaft (Fig. 5). There was TIMI III ﬂow.
Coronary microsnare was taken and after several attempts,
broken ﬂoppy part was trapped into snare loop (Fig. 6). Finally,
the wire was retrieved successfully. The patient remained
asymptomatic in follow-up.
4. Case three
A 62-year-old male presented with unstable angina. Electro-
cardiogram showed ST/T changes in anterior leads. There was
anterior wall hypokinesia in echocardiography with ejection
fraction of 55%. There were elevated troponin levels and TIMI
risk score was 4. Coronary angiogram revealed signiﬁcant
lesion in mid part of the left anterior descending artery (LAD).
It was a bifurcation lesion (Medina 1,0,1). Judkin left (3.5 6F)
was taken to engage left coronary ostium. Lesion was crossed
by BMW guidewire. Stabilizer supersoft wire was taken to
negotiate the diagonal branch. Unfortunately, the wire got
fractured. It could be because of (a) structural failure, (b) over-
rotation, and (c) entanglement of two wires and excessive
manipulation to cross side branch (Fig. 1). Multiple attempts
went in vain for wire retrieval by intertwining it with different
wires. The patient became hemodynamically unstable and
there was TIMI O ﬂow. He was having excruciating chest pain.
We stopped trying to retrieve it and dilate the lesion with 2  6
semicompliant balloon to open the artery. Subsequently, two
drug eluting stents were deployed to crush the wire into vessel
wall and to cover the stenotic part of the artery (Fig. 2). Both the
stents were post-dilated. TIMI III ﬂow was restored and the
patient became stable.Fig. 1 – Broken guidewire in left anterior descending artery.5. Discussion
The basic structure of a guidewire consists of shaft or central
core, spring coil, and coating. Central core is usually
composed of stainless steel, nitinol, or in combination.
Spring coil is made of either platinum or tungsten. Spring
coil is coated with polytetraﬂuoroethylene, silicon, hydro-
phobic microglide coating, or hydrophilic epoxy hydrocoat.
Guidewires are usually broken at the junction between
ﬂexible 3-cm tip and the remainder of the guidewire (weakest
part of guidewire). Fracture of coronary guide wires during
PCI is a very rare complication. The incidence of such
complication varies from 0.2 to 0.8%.1 Entrapment, excessive
rotation, and forceful traction of the guide wires are
responsible factors.3 Repeated use of same wire is another
reason. We have not used old wires in any of our three cases.Fig. 3 – Broken wire in right coronary artery.
Fig. 4 – Broken wire retrieval by wire intertwining.
Fig. 6 – Wire retrieval by microsnare.
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and angioget catheter (X sizer) can increase this complica-
tion.2 Retained guide wire fragments in the coronary tree can
cause thrombosis, embolic phenomena, dissection, perfora-
tion, and vessel occlusion.
All interventional cardiologists should be familiar with
different retrieval technique. One can take two or more
guidewires to intertwine the fractured guidewire and then try
to bring it back into the guidecatheter. There are different
coronary snares available and broken wire can be looped into
the snare and thereby can safely be retrieved. At times, broken
wire can cause thrombosis and acute vessel occlusion. Stent
should be used to crush the wire into the vessel wall to restore
normal ﬂow. Commonly guidewires are trapped behind stent
strut in side branches. It happens when side branch originates
at 908 angle or when there is signiﬁcant plaque shift. Judicious
use of coronary snare could be very useful. One can try to pass
a second guidewire and dilate by small semicompliant balloonFig. 5 – Broken wire in right renal artery.to disentangle it from stent struts. If broken wire is in small
branches or in vessel already occluded, it could be left alone.
Rarely, all sincere efforts may fail; then, surgery is the only
option.4 We have used wire intertwining methods to retrieve
broken wire in ﬁrst case. There was dissection and vessel
occlusion. Coronary snare was used successfully in second
case to bring fractured wire into the guidecatheter. In the last
case, all our efforts failed to retrieve the fractured wire and
there was acute vessel occlusion. Another stent was deployed
to crush it into the vessel wall to restore normal ﬂow. We have
used 20–30 min of extra ﬂuoro time and around 50 ml of extra
contrast for these retrieval procedures. These three techniques
could be very useful if such complication happens during
interventional procedure.
6. Conclusion
Guidewire fracture is an infrequent complication of angio-
plasty and stenting. Various options are available to solve
this problem. Here, three different ways have been described
to treat this complication, namely wire intertwining meth-
od, use of microsnare, and stenting. Interventional cardiol-
ogist should be well aware of these techniques for any
eventuality.
Conﬂicts of interest
The author has none to declare.
r e f e r e n c e s
1. Kaplan S, Kaplan ST, Kutlu M. An unusual case of guide wire
fractured during primary percutaneous coronary
intervention, and two year follow-up. Kardiol Pol. 2010;68:
1291–1293.
i n d i a n h e a r t j o u r n a l 6 7 ( 2 0 1 5 ) s 4 9 – s 5 2S522. López-Mínguez JR, Dávila E, Doblado M, Merchán A, González
R, Alonso F. Rupture and intracoronary entrapment of an
angioplasty guidewire with the X-sizer thromboatherectomy
catheter during rescue angioplasty. Rev Esp Cardiol. 2004;57:
180–183.
3. Vrolix M, Vanhaecke J, Piessens J, De Geest H. An unusual
case of guide wire fracture during percutaneoustransluminal coronary angioplasty. Cathet Cardiovasc Diagn.
1988;159:9–102.
4. Balbi M, Bezante GP, Brunelli C, Rollando D. Guide wire
fracture during percutaneous transluminal coronary
angioplasty: possible causes and management. Interact
Cardiovasc Thorac Surg. 2010;10:992–994.
